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[if 

^e-* bt ttjre^ > s> > ft rem t- s k t * t asJi«* 

tf-bTWilftlESlU 

<omt c j; u ss£ b-t £ fincea^ ft s ^ 

2 ] mBXaHMff^SU:. -f + h 20 

s«#bs ai»bfch;i/^ft^-^^*^v-^K:d3^ 

^E-* t bTfulfci > s? > ftSEUrT 4 i: k *> £93B*»* 
tf-bTiM&ftlEi&U ^x*U— *fcbTl!iIfa^>^> 

k ft «t X. 2. Wffl iE»£§BT- S o T s 
T\ 

«HB£&Mt*« **»-&S*©»£-XttSPttfc «fc t) «ft 

Sft*1-5Ci:ft^i:i-?», WfflWWft«©WIHS 
Bo 4 

■bSEH©»J»««. 

u _^{c— ^ wi/^ftaj^-eskkfcCx Aijinie^ 

EXtt»»ffi*S'J»'i"** 1 XB: 3 E*©¥WB 

iB»3S«©fHW&«. 
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«©*PffilE»^B©$iJP^Bo 

w^e.m^^^^kt-Ss it*iii~5©v^tv^ 

1 iflf3*©*i^ffliE«)^B©S'JP^B. 
©*iSffllEi!jSfi©iOT^B. 

i^e— * u— ^©tB* wu^ ftx-r — ry* 

|f5|cJl9Ha«©*i^ffllEtt^B©«"J^SBo 
[^©pj&ffl&l&Bjl] 
[0 0 0 1] 

<n ^—.j^x^U— *fcv^) ft(!Sx.2>*MffilEl&S 
5. 

[0 0 0 2] 

[^©feW] «m©^a®ft^t-2»31^©* 

ddbfeSEM^av^ftiaia-rsfeW), ®&<Dm®&m 
i-s^^-&5^©^-&ft^^ : R : ^" y " ?: > 

ic % fie*tts #*«^5*©»ffi-y— ^^©«^«ffft 

ifjL— J'ftffi-fSiK $)5V^(i^ ft iftig^J 

fflir5U-7'vu>'-r ^•#fti^bTv^5. 

[0 0 0 3] -?3s *fOfflB»*«©-J&»i: ^ 
^yyW-^fx^v-j'J: ^^ftffi^-&t>#fe|g 
) i&^g* s fe-5. -©IKi&^BJis ^e-*s^*w-*ft 

ftEUtRbts a*hbTWx.T43#, ^©a^ft^-^ 

IEi!Ift^T^1S^Ri:^^^•rv^5o c-5 bfc*PffllE«)^fi 

S5Wi s > ^i¥2 - 1 5 7 4 3 7tS«C*VMa 
^^-y^ftSIStb-C, t-*J?x*U-j'CJ:0i>y 
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mm^rn u& tz 3t-a#^ ? * *is& 

[0 0 0 4] 

■etis 41— hfl/#*mam&9iat<Dmmt0Mb 

t £ Qffi^*)Vlrl l zm%-XV&i8.£l£?>Zk.l£l£Z<DX\ 

t., - 

£«go&V"«T-^ ^E— *5>x.*U-*Hu XJl 

i>7V^<DBtil$ili±, ^isXD&lj Y)\'>7&-&X®.tyL 

§J©^E-* x. * v - * #;&S i: & s . 
[0 0 0 5] ##6938:* Ss«©*aMbS«;«qi 

tt&b, $8&&lzm&li&mZtiZ4 1—is+ YfrZ 
S^E— ftzm.M.Z&Xffi'PZ-ttZZb.X',. 

mmt-zztzmKoBttt-fZo 

[0 0 0 6] &t, #aMHH\ JEMPBt-f Wl/^ 
©«HfcJ:.!>, #JOT4£i«< :T3e:t£Sg2©ga<ji:-r 

[0 0 0 T] £ZZX\ ^>i>><Dthtib}Vp&^ —m. 

f&£#S<o f bt, xn y h;mg*sfiv^^ ^-©h 
A^^f&fcfc0t#|£;h,£j;5t^T-£:&ofIStAt 

^^>3y^£JfA£-£.5gH©— ^fc-S. 

*^H^(i, A*@!g»©^{btcj;oT^ 

W)ft i bW-&TW%l-f2>Zk.X\ a*)—m^M^a^tf^ 
HSM f 5 C i: £ 3 © g fi<3 f 5 . 
[0 0 0 8] *^B^(i s lEfltt-f ±- >-*- h;i^ 

atfi>y> bjwm.mfr%wm-rzzk.x', mm®* 
3 1 %m 4 © gag t-r a o 

[0 0 0 9] fit, ##£(!§(£, *z—9ViL*V—*<D<m 
5©g«Ji;-r5. 

[0 0 10] *fc % #«iBtiu KXHtt®«IVf«mifl( 
£•»*©-*:*—*>•* fBB§jgi:^tott3;ii:-Cs #JfflI©ll8 
»6^»!SaiE{b1-5Ci:**6©§fl<ji:-*-5. 

[ooii] ^fe, *^B^ii, fBHwo*6apanfeB&±f 

[0012] *.mm, &mk7v>*m*.mm 
■£w%<z>4i—i' j rmmTbmmizi-%z£x\ mm<o 
m rmm ^miEit-r a c £ £ib 8 © a w t ? % . 

[0 0 1 3] fit, #*miBu SMr£%tt©ttflmT& I 
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* A — X t -r 5 d t £ % 9 © g m £ f S o 

[0014] st, *mm&. \m±)mmm.g&m%.m. 

Attl^lHlte*A J l?I^-tS*T"f ^— h;i/^$PiiiRf 
zztzmi OOBWfcl-s. 
[0 0 15] 

[sja&^-rsfc©©^©] ±sa©mi©gs<j$iitfK 

##PJ3fcfc, ^>:>-><h, K^>^>©»^* 

wfcteji-rixatBi:, ^e— ^tuTtuf3^>^>* 

U— * £ UTButa^>> s >3?.{i^ipe,©3i^;i/^f 40 

iRt- s^e— # b*ffi7L2>mmmm.mmwiX 

Sot, Sul3^>^>i:, ^E— ^ y^^-U— ^ £, 

<dmk ^t «t 5 #g£ bTas»«*> cea^ns 1- 

[0 0 16] gjfc, ±l3^2©gfl«3&^jE!g-rsfe4t), 85 

[0 0 17] fit, ±S3fg3©g&3£jgfiK-r-5fc«>, 

*-*i:bTBul3^>^>£Sga-r5££4,C^ 
i> yRltmtmiP £><D3iif.;V3r %®H$IT S ^E— ^ ^ 31^ P 

^-&XH:S?S(t^5 A*@«a©^bt «t K> ITS 
tiZ> 41— is* bJV^RX^^>ts 

* u-* 5 * z t ^nmt 

[0 0 18] -CUT, ±13^ 4© E&J&mi&'rz tztb, 

[0 0 19] fit, ±I3^5©gB<JSr3gJ5e-r-5fe«)> bo 
i3^jl$aiJffl#©(Ss buIB^E— PiS3Ljf.U— ^ 
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[0020] it, ±iess6©gi$£jiJ?J<;-r5fctfK m 

[0 0 2 1] ±f3jf§7©Sl$£»if£-f m 

[0022] ±i3S§8©@i$£jij5K-f su 

[0 0 2 3] JSfcx ±§3^9©§i$£>i$;-f ?>£:«>, nu 10 

[0 0 2 4] gt, ±i3sg 1 OCDSW^jftfiK-rsfe©, 
— *©ttS;fr b;b*&;W — xy #Sj&t£ft 
[0 0 2 5] 

#0©[^, ^i'l^.V— J*85fi%-&g58©J&&** 

t- Afit? $ & v % -r ^ — : > * h frtfrie. t* s?RiR-rns <fc 

vn©T, ieSS'MSOSS©*®^^ D ^s© 
[0 0 2 6] fbt, »«a2t«B«©«fiET?tt> lEtt 

tc-f b^fclftHT-t, 

[0 0 2 7] Wj^3CE«©«fiJST;ttN 30 

[0 0 2 8] »*^4t:S3«8©«^T*a:, lEttfc 

^t— I, > > © h ;i/ ^ %$bfr ZW-thx 

t>&X, <fc 5 -B^M b J^Ott«t:^a«:$P4lf^ 

[0 0 2 9] *fe, Bf5RJS5fC§3^©«fiS,T-ii> * 
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[0 0 3 0] Jf5RlS6lCl3«6©*fiKt-(i, 50 



fcT-tSOTN #^^iJ»H^BtRB©W»ff^T-. 
> 3 v >7 fe<E»-r 5 - t #T- * S. 
[0 0 3 1] St, If*ia7 CK*OfltfiKT?ttN 3S* % > 

"Tr o 

[0 0 3 2] W*J18 £f31S©fiifi£T-&, <BI»© 

«7 £ -f ^- : f * *B^T i: HUfCI" 5 - ^ "tf , mfcfi&fiiiJ 
fflBmx-mm^ 3 f »<ft»»Jffll*ff -5 - * S T- 1 3 . 

[0 0 3 3] It, 9 tI3fg©«fi!cT-tt, ^J»^ 

[0 0 3 4] Bf*lS 1 0 C«a«©«J56Tf ttx Affi 

-h &m ^<*wt wott§t t t « w 
tss^tii, ^©^Piwrs*-r-©-f^— ^+ wi'* 

[0 0 3 5] 

St0^ffiEK4«t9!lt y ^ t-^t. C©IE16^ 
©fct, i>^>l (E/G) i:, 3i>3?> 1 ©»*»£* 
H9Ceat5««l (A/T) 3fc, ^tbTx 
> > 1 ^|g»-r 5 i: i: <fe 3 £ *f btWS 9 £ 

iEl&U yx*i/-^J:btx>yvisWt9iP6 
©MlBft^^ A- =¥= 0 JR^" 5 *4U855$ PSB ^— ^ JKit 

bt, z.<Dmmmm.\±, ^©^>^>it> 

^4t, |E»«3fcftft!lWBE« (M/G&A/T 
-ECU) 5K«fc!3*OT$tl?). 

[0 0 3 6] 02 tt^i&^e©^ 1 ?- bb-f >*x^r;w 

JS, t&^^7^C0~C2, XV-*B0~B3 
^ijifti-^bUl, U 2 4^i$S^h-r?>BU3t3 

1 ©©^awtftt, b* ^ ■< xmsiftw* 

f|,77^^ ij^t^-v hU0$:$I^-ot)#fc4ia^ 
fiK©@«j^3l#^$H, X±;lfi3 1 tIiSbfc77*^ 

ae^ut-s^^^^c 0 ^>7>^i-r ^7 >vf=-F osr^bb 

TSi^^tL, it>^So ttT-b- *B OT-fiUtalifet: 

si^-rsuv^^Ro t±, ^.m-r^^^vf-c 1 , c 

2S^bt77^^ iJ3Mr.x-y hU 1©U >^"^R 

7c, «ca^$n, u>mRi ^s«jsa«i3©tti 
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V^x^^y^F 3rB 2£<fc DfiUtqJIg 

i:£fts 'j^f-VOL- y MJ2©3r^'jTC 2 fcfc 

«7 x-f 7 7 y^F 2 i: 3 C =fc t> 

co o 3 7] ±ga«fi8*&a*a»*a#3i:, x.>$; 

>lt *^x^lx-£ 4HU ^'7-77''Js;« 

B2^^-uTtB5ta^$n-rv>^. w-^r'j'vh 
3 ttia^htr?^^ "j^ol-u/ h 2 outfit* 

V>* J *2 2&zm*r J P2 1, 2 2tng^-5t-^-> 
3©*-\> 'J 3*2 4&@teSl^tt-5gt)#»fi55:= i lr 
-*«&5£i:;3F*u U >^df-^ 2 lifiy*?—}*?^ yf-C 
f^ui>j;> 1t>^-V2 2*s 

— *? is U — ^4O0 — #4 fit, ^r^U 

72 4*sgK;SiS^3©A^fffi3 1 fc**v*ftJMS*;h. 
TV**. JEfcU 'J>m2 1J:t>^t2 2*ffllC 20 

y y h 2 0 S:iSi^Xtt3SM[lItenitgi: b 

[0 0 3 8] aidot, C 5 Ufc#tf£i> e>fc£I2I& 

>/^-^4 o<£^LT, ic, &mgMm3<D&m&m 

&9Xt£teE.9HW&9. (V/B) 3 0 £tf-UT#J»T3 
S?^J»Se (M/G&A/T-ECU) 5S±ftt 
U ^e— * 4fC J; r>Mi®.-ghZ>^5-)V*c%: 
MtlillsXWZ- *S?x*l/— * 4£fg 30 
Sint«)©t*Si«&t5A^fU *S>x 

4©«»*a*«fi8-rs±ia'f wt— * 4 o 

i:> Sft£S«l3®ftafll#S««lJE£-r«±IB«b£E«J»Sit 
S (V/B) 30J:, i>y>lCD#J»#a*«fi£U 

-* (E/G-ECU) 73Ep6«fiE*nrv^*. feis, 

LX, ^>^>@WEft (N« ) £»ffi-*-3i>$?>EME 
-tr>+J\ 7D!»h;HK (0) S«ai-r*^Dy h;Hr 

Si&£j£*83©A;tj|Ifl3 1 CDA^7lUtei& (N, ) 40 
*ttttl-r*A*@WE-fe>^ g®j£i£$&3©ffi;t/$i&3 2 
ois]te*e.#ii$ (V) SMfca-r SKrX££ 

V^SfSflB *T^-5. 
[0 0 3 9] ±i20«J5K* i e>J5:5*Mffl|gl&SBO^> 
>>> 1 s *^x*l> — * 4MM7-77U >v h££ 

© 2 as^acucttia 3 cD^unaasc^r «t r> 1 5 o© 

SjtffRFtt, 7*7— 'VfCFfiSSt (x) , e 
e*7!»fCDtt»^ (O) fcSfu x>^> (E/ 50 
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G) ltt^-f K'J>* r (idle) BHEx 

(M/G) 4fcfcS» (M) SUBS ft 3. Z\(Dii 

3 h2 o*et:*j»»3K:e3a*n 

[0 0 4 0] X7iJ y h-fc— FtOjfcfr BSfctU 7*7- 
^7»fCFtt«^ (O) x D«S*7 vfCDIilgil! 

(x) t^n. x>^> 1 izmfemmicmftztis 

^i^x^W-^ (M/G) 4tt*a©±#|C^to-B-t:» 
« (G) (M) fM»fc&fr;**6ft«. C©fc 

x>^>tB^; h;U^fi s 7t7-K^79fCFS 
iT7"7^^ iJ^jl- y h 2 OCD'J ></^-^2 1 CA 
7j£ft, *-iS'i'i^l/- ; 5'4(:j;5t>^t2 20S 

a«s3tai*$ti-5o 

[0 0 4 1] 7U y H (PH) -=e— 

KT-0^fT^(i N 7*9-^7yfCF, must^y 
f-CDi:^ (O) £:£tU ^E— *S>x*U— $ (M 
/G) 4tt, (G) XttSliJ (M) SiJfflJ^nSo C 

«3{CtB7J$tl^ 0 

[0 0 4 2] ^fc, x>i?> (E/G) ^E-KT-O^ff 
.Nftt, 7^9-H^7<yfCF, t^7>^CDt* 
(O) t^tvSo CCDfcg, x>i?> lCDtJBTJ 
7*>7— ^^-CFS^T"^^^ y ^F-^jx- 
y h 2 0 %mT£Mm3 HUiTJ^nSo 
[0 0 4 3] ^LT. El^^- p-CtDj^frWftt, 7*7 
-K^^y^CFttjUa (x) % ^7^fCDUi 
-o- (O) -E— *^x*u— ^ (M/G) 4(S^ 

* (g) mmznzo **iffiii*»e>^«s3s 
stiigttSi©7'7*^ y h 2 o fcfi^sn 

[0044] mmmmmmm.(DBmmmmii. m 
•r&to-fe "p" v "n" , "r- , «D" tci&bfc&m 

■&mm, -$rtzt>-t>>7 5>v3- (C0~C2) % 
(B0~B3) , 7>-)x^^7^ (F0~F2) © 

^^^-RXJFyU—^riZ-D^^XIitm-^. 7>')i'fi'7^ 

^fiS:^*. *£4b% H(c(i "2" u>^(c^v>TgiJ(tT 
S^UTV^&VnAS, C©b>^T-tts 2fl£R0fliS#ai 
fiK^n, S3I{t©OEPT-7Tx1-^* s itiD^^ x>i?> 
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[0045] #f5ii8© f &»£ftv\ »hb3sb«u @«JS 

^Xtt«¥«{c^5A*lHWBR (N, ) ©gflsfc* 

owt7n— + — hi:*^ ^ h£#J8bT 

[0 0 4 6] E5 8U i"V Wl/*©****— * 

i> i * V — * T- 5 ^(DUMBM £ ^t" 4) © T* s 

x*EWK-b>-y-T?*ta$nsA*ia*K* (n, ) t., * 
a-fev-^-ciftUisns*:* (v) a*©*:*©**®© 
*^jt*»&iitmsnam*ia*afc*6«a«i«>xai*ia 

teSSc^a-TSo Xrf7S3-Clt XBvb^-bVt 
TWtiSxny b^WK (0) kai>s»iWE-b> 20 
•9-C«tB**tS3i>5?>ia«aR (Ne ) i:fc*3* v * 

KffcbTs «S[«l©Aa*lHHB» (Ni ) 2KF*Ji0l© 

3 ©*i»fBu ^a^ia*&^ns*T-^!3S-r<. 
[0047] ccDi-scur^jfiMJewwtfiaificbfc 

(dN) StfeBil-So Xfs^SBTf, li<E3E<b 

(dN) CiotfttS'ft-S't W (Ti . . ) 30 
£5Rto&o "ir, Ti „ . =lx (dN/dt) s fe 
«U Itt«tt*-.*>K dN/dttt#(fi[«HHS& 
»3©lHlteSt^'fbi"*t>*Elte^b**S-r. *© 
^f97S7^ HKsiCfb (dN) C«fcoT£U33i> 
s?>© Wi/^^iftfr (d T e / o ) £3R#>So ^IT> 
7fs»7S8^ fiJO^^s/^S 6 Wf5' 7"S 7"C* 
ftfc-ft->thM (Ti „ . ) fcWl/*SE»fl- (d 

Te / o ) fc©*tmw (t m / o ) *n«j«****i 
♦ft^e— *s>ijM'— *c#B-*-s. JWfcWfcBu -f wi 
— *Cj:&^-*$>x*i/-*©WJ»«»tt4*je-r 40 

»»©A*ia<E^b* l >*T bfcif»S*tC «fc t) g»»T*l 

[0 0 4 8] #<bT> £©*JWfc!!refck ^6©<5"f 

»ftftbT*t-'f ^- : b^tx>y> (E/G) 
Y)\'Z<0$L$}fr 1 t±~£ : £— W^*^ — * (M/G) T- 
fiRiRI- & i -5 tc b-t^3©T-x ^^5^© b ^ ft 
il£te<-f fc:fe\ 0(Ci5V>TT^©afi 50 
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a& ^^s*©^E^$ | wt-^<. n&mm 

[0 0 4 9] &fc> llTtt^-^v 7 ^*^— ^T-o^iR-r 

a * * f^w-r 3 ±§-a-©ss 2 ^isff^^©$fjffli 7D-s* 

t. -©ff^T-fciU Xr-v7S 1 0T-^*JW* s tB^^ 

yb/HIS (<9) fc^>y>lHHE» (N E ) T^i&RS 
CS^mS, fit, 7r>y7S13f> *JS«©Alii* 

[0 0 5 0] 7f?rS 1 4T*#$« s l[5|@fr 

fcH*3-»S©T?H:&<* »4rCh^ffl*ftJli0**6 

au aa*©«SL A^meist (N t k ^n»hMW 

((9) «FEJ:oT ; p«>lft«£iX-CV'»S. ^Ut, #©* 

7Vl/>-f KfflSStt (In) £ffl$3<il (Io ) ttS^ 
t"So ^rv7S 1 7T-tts «a»l©A*IIME»©*flS 

(dN) SftHitS (dN 0 &Hl|E^fbfcJ»MttS^ 
i") o HtC. ^ry7S 1 8T-tt, ^^^7*S 1 4T-© 

(dN) fetftffl-rs. ^lt, ^f^rs i 9-chuIhi© 

Se^bdN,, h^til©[elte^'fb (dN„ + i ) i:©M 
(A) IK, 7r97S2 0t^r97Sl 

9f2Ktofca (A) ifi, «a»iE1iHBHrt*»a*S J HW-r 
5„ o^»3, @ite^b#*;S^::i:TN ^^^<*»3 

ifeC^rf^S 2 lT-ii, Xry7S2 0t"fx^oS 
^Cti, ^a*s^A-XtijiiA,T-v^Ci:i:^5©-C> 

§0, -eut, 7f97S2 2t, ^r-v7S2 0TV 
-©^•&tc{i. [p]te^{bA J $iJfflilEHt^S«to{c , J-T 
vi^y -f b*©«M«Sd I filt^S-f «. o^f), ate 

^■fb©* (a) As±PM^65Sx.?.a-&ttt^ 

»s^ri3t:asiEfitt&**.S. »SStt©^M^- (d 
I) fcfc, H (A) OlCt-3t»S$fl5. ^ 
ry7S2 3 T% W3Lm<OXtlMm^b1fi»T bfc^S 

[0051] c©,t^(c bTs % 2 3g«Bgffi©«HB^ 
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aJtlhUT^S. fit, Wl/*Afifc#v\ Kl^^- 
[0 0 5 2] H8t±3B*|8ifi£*-r -Tfc«fcoT*Jj 

yrs3 oTSEji[*iw*iifc*a*>fttfcaj-r*. 
^hn-*M-3»iana (#m) a'tts^n, at 

•■&Kl«-&-rS*iS«'&5*B:ri/— *B2 S 2-»3^ 

a©hs©^n«±^^ 'f^c 2, 3-»4gi©t§of 

ftttru — +B0 fc&D, 4-*3««©»&t:«-&-r* 
^^S^Ii^^^^C0i:^-5. fit, Xr97 
S 3 2fffiE«*6>±#fi|[JC^ofcti5-r-, t*h> 

^^-hJfiilC ^ff7S3 3~3 5-C*-fT 

t5Sf, £»*«DAlfWjEHE» (N, ) fc, :n>5>> 

wi/^fttftu-rs. fit, ^^Bf^raissaufc 

S 5~S 9{±hu137U — tPl^lfcj&s. ~©^M 
^fcJ:3aS*W*&*IWB:, ««B*7 l yrs 1 4~S 2 3 

[0 0 5 3] W±* *PIWJaBi£^Ilt3o® 

1. ±ia^3^5£Jf$^©^'C T <'©^^— h©£-f * ><7 
HI6 t^IT-^-r«t-5t^jg*!iefi:|S]^fi:-rsc: 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shQyyg t h e wor( i which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit controlled to reduce the 
gear change shock according this driving gear to inertia torque especially about the driving gear for vehicles 
equipped with a combustion engine (in this description, it is called an engine), and electric and a generator 
(similarly it is called a motor generator). 
[0002] 

[Description of the Prior Art] Since a rapid rotational frequency difference arises conventionally in the usual 
owner stage automatic transmission which attains two or more gear ratios between the input rotational frequency 
for which it depends on an engine speed at the time of gear change, and the output rotational frequency 
depending on the vehicle speed of vehicles, generating of the gear change shock by inertia torque is unescapable. 
Then, in order to reduce such a gear change shock, in the conventional owner stage automatic transmission, the 
friction engagement element engaged into the change gear style for gear change is made engaged gradually, 
generating of rapid inertia torque is suppressed, and a gear change shock is reduced. The linear solenoid valve 
which the method of regulating the pressure of the supply oil pressure to the hydraulic servo of a friction 
engagement element is taken although gradual engagement of such a friction engagement element is made to 
perform, therefore arranges an accumulator on it conventionally at hydraulic control, or controls ****** directly 
is arranged. 

[0003] On the other hand, there is a driving gear which combined the engine, the motor generator, and the change 
gear as one gestalt of the driving gear for vehicles. This driving gear is using a motor generator as a generator, it 
collects the braking energy from a wheel, conserves it as power, uses this power for actuation of a motor 
generator, and is considered as the configuration which performs engine start up and actuation of vehicles. In 
such a driving gear for vehicles, the technology which takes the method of synchronizing an engine speed with an 
output rotational frequency is proposed in JP,2-157437,A as a method of reducing the above-mentioned gear 
change shock, at the time of gear change. With this technology, the input clutch to a change gear is released at the 
time of gear change, an engine rotational frequency is doubled with an output rotational frequency by the motor 
generator, and the method re-engaged in an input clutch in the place where the input rotational frequency and the 
output rotational frequency synchronized is taken. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, by the above-mentioned conventional general method, if 
it is going to stop a gear change shock low enough, gear change time amount will become long. Moreover, by 
this method, since inertia torque is changed into heat energy by slipping of the friction material of a friction 
engagement element and is made absorbed, if gear change time amount becomes long, the burden of friction 
material will become large. On the other hand, by the method of the above-mentioned proposal, since the input 
clutch be connect again in the place where the input clutch which connect an engine and a change gear be 
released, it changed gears in at the time of gear change after sever power transfer thoroughly ( change over of a 
gear), and the engine speed synchronized with the output rotational frequency after that at it, a motor generator 
must absorb all engine output torques during release of an input clutch. Therefore, by such method, the very 
large-sized motor generator of the torque capacity which is equal to an engine output torque is needed. 
[0005] Then, suppressing enlargement of equipment as much as possible, this invention is making a motor 
generator absorb the inertia torque transmitted to a wheel at the time of gear change, and decreasing it, and sets it 
as the 1st object to offer the control unit of the driving gear for vehicles which reduces a gear change shock. 
[0006] Next, this invention sets it as the 2nd object to make a controllability high by calculation of exact inertia 
torque. 

[0007] By the way, generally an engine output torque changes with the rotational frequencies, and draws a torque 
curve as shown in drawing 12 . And when a throttle opening is low, the torque fluctuation becomes large to the 
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degree which cannot be disregarded so that it may see in drawing, and is set to one of the factors which increases 
a gear change shock. Then, this invention is also absorbing a part for the torque fluctuation collectively in 
consideration of changing an engine output torque by change of an input rotational frequency, and sets it as the 
3rd object to reduce a gear change shock further. 

[0008] Moreover, this invention is computing a part for inertia torque and engine-torque fluctuation to accuracy, 
and sets it as the 4th object to raise a controllability. 

[0009] Furthermore, this invention sets it as the 5th object to reduce a gear change shock, mitigating the control 
burden of a motor generator. 

[0010] Moreover, this invention is doubling decision of gear change initiation with inertia phase initiation of a 

friction engagement element, and sets it as the 6th object to rationalize the initiation stage of control. 

[001 1] Moreover, this invention sets it as the 7th object to prevent the response delay of control. 

[0012] Moreover, this invention is making a judgment of gear change termination inertia phase termination and 

coincidence of a friction engagement element, and sets it as the 8th object to rationalize the termination stage of 

control. 

[0013] Furthermore, this invention sets it as the 9th object to make control termination of an automatic 
transmission smooth. 

[0014] Furthermore, when an I/O rotational frequency difference becomes below a predetermined value and it 
judges it as gear change termination, this invention sets it as the 10th object to absorb inertia torque until an I/O 
rotational frequency synchronizes after that. 
[0015] 

[Means for Solving the Problem] In order to attain the 1st above-mentioned object, this invention While driving 
said engine as an engine, a change gear which transmits power of this engine to a wheel, and a motor, a wheel is 
driven through a change gear. It is a driving gear for vehicles equipped with a motor generator which collects said 
engine or energy from a wheel as a radionuclide generator. Said engine, In a control unit of a driving gear for 
vehicles which controls a motor generator and a change gear by control unit said change gear It considers as an 
owner stage change gear which attains two or more gear ratios by engagement or release of a friction engagement 
element. Said control unit It is characterized by having a gear change control means which controls said motor 
generator so that inertia torque which occurs by change of an input rotational frequency accompanying 
engagement or release of said friction engagement element, and is transmitted to a change gear empty vehicle 
ring from gear change initiation of said change gear to gear change termination may decrease. 
[0016] Moreover, in order to attain the 2nd object of the above, said gear change control means calculates inertia 
torque, and is considered as a configuration which makes calculated torque output to a motor generator. 
[0017] Furthermore, a change gear which transmits power of an engine and this engine to a wheel in order to 
attain the 3rd object of the above, It is a driving gear for vehicles equipped with a motor generator which drives a 
wheel through a change gear while driving said engine as a motor, and collects said engine or energy from a 
wheel as a radionuclide generator. Said engine, In a control unit of a driving gear for vehicles which controls a 
motor generator and a change gear by control unit said change gear It considers as an owner stage change gear 
which attains two or more gear ratios by engagement or release of a friction engagement element. Said control 
unit So that the amount of [ of inertia torque which occurs by change of an input rotational frequency 
accompanying engagement or release of said friction engagement element, and is transmitted to a change gear 
empty vehicle ring from gear change initiation of said change gear to gear change termination, and an engine 
torque ] torque fluctuation may decrease It is characterized by having a gear change control means which controls 
a motor generator. 

[0018] And in order to attain the 4th object of the above, said gear change control means calculates a part for said 
inertia torque and torque fluctuation, and is considered as a configuration which makes calculated torque output 
to a motor generator. 

[0019] Furthermore, in order to attain the 5th object of the above, said gear change control means is considered as 
a configuration which controls ****** of said friction engagement element, or solution pressure discharge so that 
rate of change of an input rotational frequency may become fixed, while making fixed torque output to said 
motor generator. 

[0020] Furthermore, in order to attain the 6th object of the above, said gear change control means is considered as 
a configuration which considers gear change initiation as change initiation of an input rotational frequency. 
[0021] Moreover, in order to attain the 7th object of the above, said gear change control means is considered as a 
configuration which makes gear change initiation the predetermined time progress back from gear change 
decision. 

[0022] Furthermore, in order to attain the 8th object of the above, said gear change control means is considered as 
a configuration which makes gear change termination the I/O rotational frequency synchronization back. 
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[0023] Furthermore, in order to attain the 9th object of the above, said gear change control means is considered as 
.a configuration which considers gear change termination as a time of an I/O rotational frequency difference 
becoming below a predetermined value. 

[0<024] Furthermore, in order to attain the 10th object of the above, said gear change control means is considered 
as a configuration which carries out the sweep down of the output torque of said motor generator after gear 
change termination. 
[0025] 

[Function and Effect of the Invention] Since a motor generator is controlled by this invention so that the inertia 
torque transmitted to a wheel decreases, a gear change shock can be reduced. Since what is necessary is to absorb 
only a part for the inertia torque which cannot pay a motor generator by the friction material of a friction 
engagement element in the case of the control and it is [ it is the thing of a necessary minimum capacity and ] 
sufficient, enlargement of equipment can be prevented. Moreover, the burden of the friction material of a friction 
engagement element can also be made small. 

[0026] And with a configuration according to claim 2, inertia torque can be computed to accuracy, it becomes 
controllable [ which doubles with inertia torque the torque absorbed by the motor generator ], and a 
controllability becomes high. 

[0027] Next, with a configuration according to claim 3, a gear change shock can be further reduced by absorbing 
a part for the torque fluctuation by change of an input rotational frequency to compensate for changing an engine 
output torque. 

[0028] Moreover, with a configuration according to claim 4, a part for torque fluctuation of inertia torque and an 
engine can be computed to accuracy, the torque absorbed by the motor generator can be doubled with them, and 
control much more effective in reduction of gear change torque can be performed. 

[0029] Moreover, the control burden of a motor generator is mitigable by making the fixed torque beforehand set 
as the motor generator output with a configuration according to claim 5, simplifying the control. In this case, 
since the inertia torque exceeding the absorptance by the motor generator of a part is controlling ****** of a 
friction engagement element, or solution pressure discharge so that the rate of change of an input rotational 
frequency becomes fixed although it will be paid by the friction material of the friction engagement element of a 
change gear, a superfluous burden is not placed on friction material. Therefore, a gear change shock can be 
reduced by the comparatively small motor generator of capacity in this case. 

[0030] And in a configuration according to claim 6, since the thing of the gear change decision of a gear change 
control means can be carried out and carried out to inertia phase initiation and coincidence, a gear change shock 
can be reduced with the simple decision gestalt of a control initiation stage. 

[0031] Furthermore, with a configuration according to claim 7, the response delay in the case of initiation of gear 
change shock reduction control can be prevented. 

[0032] Moreover, in a configuration according to claim 8, making termination of control into inertia phase 
termination and coincidence can perform gear change shock reduction control with a simple control gestalt. 
[0033] Furthermore, with a configuration according to claim 9, smooth gear change shock reduction control 
without the delay of control termination can be performed. 

[0034] Next, with a configuration according to claim 10, when an I/O rotational frequency difference becomes 
below a predetermined value, in judging it as gear change termination, it can terminate control smoothly, 
absorbing inertia torque until it synchronizes after that by the sweep down of a motor generator, and reducing a 
gear change shock. 
[0035] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along with a 
drawing. Drawing,! shows notionally the whole driving gear configuration for vehicles concerning the 1st 
operation gestalt with a block. This driving gear drove the wheel 9 through the change gear 3 while driving the 
engine 1 as an engine 1 (E/G), the change gear (A/T) 3 which transmits the power of an engine 1 to a wheel 9, 
and a motor, and it is equipped with the motor generator (M/G) 4 of permanent magnet type synchronous motor 
format which collects an engine 1 and the reverse actuation energy from a wheel 9 as a radionuclide generator. 
And this driving gear is controlled by the control unit (M/G&A/T-ECU) 5 in that engine 1, a motor generator 4, 
and a change gear 3 . 

[0036] Drawin g^ shows the power train of a driving gear by the skeleton. As shown in drawing, let the change 
gear 3 be the automatic transmission of the owner stage which attains two or more gear ratios by engagement or 
release of the friction engagement element C0-C2, i.e., clutches, and brakes B0-B3. Three steps of advance 
whose automatic transmission 3 uses two planetary-gear units Ul and U2 as a gear change element, It considers 
as the automatic transmission of the 4th speed configuration which combined with the change gear style of one 
step of go-astem the planetary-gear unit U0 which constitutes an exaggerated drive device. Carrier CO of the 
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planetary-gear unit UO connected with the input shaft 31 Sun gear SO It is connected through the clutch CO and 
one-way clutch FO which are arranged in parallel, and is a sun gear SO. The stop is made possible in the brake BO. 
Ring wheel RO which constitutes the output element of the planetary-gear unit UO The clutches CI and C2 
arranged in parallel are minded, and it is the ring wheel Rl of the planetary-gear unit Ul. Sun gear SI It is 
connected. Sun gear S2 of the planetary-gear unit U2 Flywheel starter gear R2 It is the sun gear SI of the 
planetary-gear unit Ul, respectively. Carrier CI It is connected and they are flywheel starter gear R2. It connects 
with the output shaft 32 as an output element of an automatic transmission 3. And a stop is made possible by the 
one-way clutch Fl and brake B-2 which carry out a serial to a brake Bl, and both the above-mentioned sun gears 
SI and S2 are the carrier C2 of the planetary-gear unit U2. The stop is made possible by the one-way clutch F2 
and brake B3 which are arranged in parallel. 

[0037] The automatic transmission 3 which consists of the above-mentioned configuration, the engine 1, and the 
motor generator 4 are mutually connected through power split equipment 2. Power split equipment 2 is equipped 
with the planetary-gear unit 20 connected with the motor generator 4 and the change gear 3 while it is connected 
with an engine 1 through the forward clutch CF. The planetary-gear unit 20 is considered as the simplest gear 
configuration that uses as a revolution element the carrier 24 of the pinion gear 23 which gears on flywheel 
starter gear 21, a sun gear 22, and both the gears 21 and 22, through the forward clutch CF, a sun gear 22 is 
connected with the output shaft 1 1 of an engine 1, and Rota 41 of a motor generator 4 and a carrier 24 are 
connected with the input shaft 31 of an automatic transmission 3 for flywheel starter gear 21, respectively, 
furthermore, a ring wheel 21 and the direct connection clutch CD which makes a sun gear 22 connect and detach 
mutually prepare — having — the planetary-gear unit 20 -- direct connection or a planet - it is supposed that it is 
pivotable. 

[0038] The control unit which controls the driving gear which returns to drawing 1 and consists of such a 
configuration The electronic control (M/G&A/T-ECU) 5 which controls each friction engagement element of an 
automatic transmission 3 for a motor generator 4 through hydraulic control (V/B) 30 further through an inverter 
40 is made into a subject. While storing as power the energy collected by the motor generator 4 The battery 6 
which supplies the power for driving a motor generator 4, The above-mentioned inverter 40 which constitutes the 
control means of a motor generator 4, The above-mentioned hydraulic control (V/B) 30 which constitutes the 
control means of an automatic transmission 3, and the control means of an engine 1 are constituted, and it 
consists of engine control computers (E/G-ECU) 7 which exchange information for an electronic control 5. In 
addition, although not shown in drawing, it has the neutral start switch which detects the speed sensor and the 
shift position sensor of an automatic transmission which detects the vehicle speed (V) as an information detection 
means for control from a revolution of the output shaft 32 of the engine revolution sensor which detects an engine 
speed (NE), the throttle sensor which detects a throttle opening (theta), the input revolution sensor which detects 
the input rotational frequency (NI) of the input shaft 31 of an automatic transmission 3, and an automatic 
transmission 3. 

[0039] Fundamentally, the engine 1, the motor generator 4, and the power split equipment 2 of the driving gear 
for vehicles which consists of the above-mentioned configuration operate in the five different modes, as shown in 
the actuation chart of drawing 3 . That is, release (x) and the direct connection clutch CD are considered for the 
forward clutch CF as engagement (O) at the time of transit by motor mode, and electric (M) control of an idling 
(idle) revolution and the motor generator (M/G) 4 is carried out for an engine (E/G) 1. At this time, the output 
torque of a motor generator 4 is transmitted to a change gear 3 through the planetary-gear unit 20 of a direct 
connection condition. 

[0040] At the time of transit with split mode, engagement (O) and the direct connection clutch CD are considered 
as release (x), an engine 1 is maintained by predetermined revolution and the forward clutch CF is made to shift 
to electric (M) control from a generation of electrical energy (G) to compensate for lifting of the vehicle speed in 
a motor generator (M/G) 4. At this time, an engine output torque is inputted into the ring wheel 21 of the 
planetary-gear unit 20 through the forward clutch CF, and the output torque according to reaction force torque 
support of the sun gear 22 by the motor generator 4 is outputted to a change gear 3 from a carrier 24. 
[0041] moreover, it considers as engagement (O) also with the forward clutch CF and the direct connection clutch 
CD at the time of transit with parallel hybrid (PH) mode — having — a motor generator (M/G) 4 — a generation of 
electrical energy (G) — or electric (M) control is carried out. At this time, the output torque of a motor generator 4 
is outputted to a change gear 3 through the planetary-gear unit 20 of a direct connection condition again at a 
change gear 3 through the planetary-gear unit 20 with which the engine output torque was considered as the 
forward clutch CF and direct connection. 

[0042] Moreover, it considers as engagement (O) also with the forward clutch CF and the direct connection 
clutch CD at the time of transit with engine (E/G) mode. At this time, the output torque of an engine 1 is 
outputted to a change gear 3 through the forward clutch CF and the planetary-gear unit 20. 
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[0043] And release (x) and the direct connection clutch CD are considered for the forward clutch CF as 
engagement (O) at the time of transit with regeneration mode, and generation-of-electrical-energy (G) control of 
the motor generator (M/G) 4 is carried out. At this time, the reverse driving torque transmitted to the planetary- 
gear unit 20 of a direct connection condition through a change gear 3 from a wheel side is used for the damping 
force of vehicles according to the torque control of the motor generator 4 of a generation-of-electrical-energy (G) 
control state. 

[0044] Moreover, the automatic transmission of the driving gear for vehicles operates by engagement or release 
of each engagement element according to each selected range location, i.e., "P", "N", "R", and "D", i.e., a clutch, 
(C0-C2), a brake (B0-B3), and an one-way clutch (F0-F2), as shown in the engagement chart of drawing 4 . In 
drawing, O mark shows [ brake / each clutch and ] a lock about engagement and an one-way clutch, and x mark 
shows [ brake / each clutch and ] racing about release and an one-way clutch. In addition, although it has not 
indicated by another **** about "2" range in drawing, in this range, the 2nd speed and the 1st speed are attained, 
the engagement shown by O mark with a parenthesis is added, and it will be in the condition that engine brake 
actuation is acquired. 

[0045] According to the feature of this invention, a control unit has the gear change control means which controls 
a motor generator 4 so that the inertia torque which occurs by change of the input rotational frequency (NI) 
accompanying engagement or release of a friction engagement element, and is transmitted to the automatic- 
transmission 3 empty-vehicle ring 9 from gear change initiation of an automatic transmission 3 to gear change 
termination may decrease. This control means is constituted as a control program built into the electronic control 
5. Hereafter, this control program as a gear change control means is explained with reference to a flow chart and 
a timing chart. 

[0046] Drawin g_5 shows the control gestalt in the case of absorbing the whole quantity of inertia torque by the 
motor generator, first, is the first step SI and makes a gear change judgment with whether the gear change signal 
was outputted to the automatic transmission from the signal of a standing neutral start switch. Next, at step S2, 
the I/O rotational frequency of a change gear is detected from the input rotational frequency (NI) detected by the 
input revolution sensor, and the vehicle speed (V) detected with a speed sensor and the output rotational 
frequency computed from the gear ratio of the gear ratio at that time. At step S3, an engine torque is read on the 
engine-torque map set up beforehand based on the throttle opening (theta) detected by the throttle sensor, and the 
engine speed (NE) detected by the engine revolution sensor. Next, in step S4, it judges whether the input 
rotational frequency changed as gear change initiation decision from the I/O rotational frequency (NI) of a 
change gear, and the gear stage of a change gear. This decision is repeated until gear change is started. 
[0047] Thus, if gear change initiation decision is materialized, change (dN) of the input rotational frequency of a 
change gear will be first detected at step S5. Next, the inertia torque (Ti n a) produced by revolution change (dN) 
is searched for at step S6. Ti n a =Ix (dN/dt), however I express moment of inertia, and dN/dt expresses here, the 
rotational frequency change, i.e., the revolution rate of change, per unit time amount. Furthermore, it asks for a 
part for torque fluctuation of the engine produced by revolution change (dN) (dTE/G) at the following step S7. 
And the command to which the sum total torque (TM/G) for the inertia torque (Ti n a) searched for at front step 
S6 and front step S7 and torque fluctuation (dTE/G) is made to output at step S8 is emitted to a motor generator. 
Specifically, the control current value of a motor generator is changed with an inverter. And with this gestalt, a 
gear change termination judgment is made by whether input revolution change of a change gear was completed 
by the last step S9. 

[0048] In this way, with this control gestalt, since he is trying to absorb all changed parts of the inertia torque 
which both judges gear change . initiation and gear change termination by change of a actual input rotational 
frequency, and attaches and shows a slash in drawing, and engine (E/G) torque by the motor generator (M/G) as 
shown in the timing chart of drawing 6 , the torque burden of a friction engagement element can be lost. In 
addition, in drawing, the downward coil gland shows the engagement command value outputted to the linear 
solenoid of hydraulic control from an electronic control, i.e., a current value change, that ****** of a friction 
engagement element should be controlled. 

[0049] Next, drawin g 7 shows the flows of control of the 2nd operation gestalt in the case of carrying out 
feedback control of the ****** 0 f a friction engagement element as torque regularity absorbed by the motor 
generator. With this gestalt, it detects whether gear change decision was outputted at step S10. Next, the I/O 
rotational frequency of a change gear is detected at step SI 1. Furthermore, an engine torque is read in the engine- 
torque map beforehand set up by the throttle opening (theta) and the engine speed (NE) at step S12. And at step 
S13, from the I/O rotational frequency of a change gear, and the gear stage of a change gear, it detects whether 
the input rotational frequency changed and it is considered as gear change initiation decision. This processing is 
repeated until gear change is started. The control so far is the same as that of the case of the above-mentioned 1st 
operation gestalt. 
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[0050] Next, this control judges whether it is the 1st time at step S14. When this decision is the 1st time, it 
.progresses to step SI 5, and it orders so that fixed torque may be outputted to a motor generator. At this time, 
fixed torque is not made to output at a stretch, but it maintains at fixed torque after the sweep rise to which a 
torque output is made to increase gradually. Fixed torque value is beforehand set up by the class of gear change, 
the input rotational frequency (NI), the throttle opening (theta), etc. And the current value (In) of the linear 
solenoid which controls ****** of a friction engagement element by the following step S16 is set as initial value 
(10). At step SI 7, change (dN) of the input rotational frequency of a change gear is detected (dNO expresses 
revolution change initial value). Furthermore, at step SI 8, when decision at step S14 is 2nd henceforth, change 
(dN) of the input rotational frequency of a change gear is detected. And the revolution change dNn last at step 
SI 9 A difference (A) with this revolution change (dNn+1) is searched for. Furthermore, the difference (A) 
searched for at step S19 by step S20 judges whether it is the inside of a control normal range. That is, a gear 
change shock becomes large too much, and it judges whether gear change becomes quick and gear change is slow 
because revolution change is small because revolution change is large. At step S20, in the case of yes, since gear 
change will progress smoothly, in the following step S21, the current value of the linear solenoid which controls 
****** is maintained as it is. And at step S22, by step S20, in the case of a no, only dl changes the current value 
of a linear solenoid so that revolution change may become a control range. That is, in the direction which delays 
gear change when the difference (A) of revolution change exceeds a upper limit, in being less than a lower limit, 
it changes a current value in the direction which speeds up gear change again. Moreover, a changed part (dl) of a 
current value is determined by the value of a difference (A). Finally, a gear change termination judgment is made 
by whether input revolution change of a change gear was completed at step S23. 

[0051] Thus, in control of the 2nd operation gestalt, control using a motor generator with a small making [ pay a 
part of torque absorption ] -friction engagement element torque capacity is enabled. And with a torque burden, the 
time amount from gear change initiation to gear change termination is adjusted by control of ****** of a friction 
engagement element so that a superfluous burden may not be placed on a friction engagement element. 
[0052] Next, drawingjg shows the 3rd operation gestalt of this invention which judges gear change initiation with 
a timer. In this case, it detects whether a gear change judgment was made at step S30. At step S31, when a gear 
change judgment is made, the lifting value to which the engagement command value shown in drawing 6 is 
outputted, and the initial value (pressure up) which packs a part for the piston stroke of the friction engagement 
element engaged first raises it next a low voltage value and in order to make it engaged actually is outputted. It 
detects how far the engagement command value is outputted. In addition, it decides on each command value and 
time amount for each [ which is engaged ] friction engagement element of every. Incidentally, with reference to 
the engagement chart of drawing 4 , the friction engagement element with which it at the time of a clutch C2 and 
3->4 gear change serves as a brake B0 in it at the time of brake B-2 and 2->3 gear change, and the friction 
engagement element which is engaged in l->2 gear change is engaged in 4->3 gear change serves as a clutch CO 
so that clearly. And a piston stroke finishes, it is judged as an engagement preparation completion, and a timer is 
started in the place which moved from the low voltage value to the lifting value at step S32. Furthermore, the I/O 
rotational frequency (NI) of a change gear and an engine torque are detected until a timer carries out 
predetermined time (set up according to class of gear change) progress by step S33-35. And it is judged as gear 
change initiation in the place as for which the timer carried out predetermined time progress. In addition, 
subsequent step S5 - S9 become being the same as that of said flow. Moreover, the gear change initiation 
decision by this timer is good also as gear change initiation decision of this control combining the flows of 
control according to said steps S14-S23. 

[0053] As mentioned above, although this invention was explained based on three operation gestalten which 
changed the control gestalt, this invention can also be carried out not only with the above-mentioned operation 
gestalt but with the following gestalten. 

1. Timing of a start of the timer of the above-mentioned 3rd operation gestalt can be made simultaneous with gear 
change decision at drawin g 6 , as Sign I shows. 

2. About each above-mentioned operation gestalt, a judgment of gear change termination can be made on the 
time of an I/O rotational frequency difference becoming below a predetermined value at drawing 6 , as Sign II 
shows. In this case, it is necessary to perform the sweep down which decreases the output of a motor generator 
gradually. Since gear change is not completed thoroughly, such control is needed at this control because inertia 
torque will remain, if the output of a motor generator is stopped immediately. 

3. In the above-mentioned 1st operation gestalt, in order to raise the torque absorption precision by the motor 
generator further, the mu property of friction material may be taken into consideration to count of inertia torque. 
That is, generally, as the mu property of the friction material of a friction engagement element is shown in 
drawing 13, in order to change according to an engagement degree, the output torque which a change gear 
transmits is not fixed through an engagement process, either. Then, a part for the torque change by the mu 
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property of the friction material of a friction engagement element is negated by performing control to which the 
torque absorbed amount by the motor generator is changed with time amount so that this output torque may 
become fixed. 

[0054] The power train in which control by the control unit of this invention is possible is explained to the last. 
The deformation gestalt which drawin g 9 simplified arrangement of the above-mentioned 1st operation gestalt 
further, and lost power split equipment is shown, in this case, a clutch CI is infixed between a motor generator 
(M/G) 4 and an automatic transmission (T/M) 3, and Clutch CF is infixed in it between the motor generator 
(M/G) 4 and the engine (E/G) 1 . 

[0055] With the deformation gestalt shown in following drawing 10 , an engine (E/G) 1 and a motor generator 
(M/G) 4 are linked directly, and the torque converter (traveler's check) 8 equipped with the lock-up clutch CL 
between a motor generator 4 and an automatic transmission (T/M) 3 and the clutch CI are arranged by the serial. 
Even if it takes such arrangement, the same control as said 1st operation gestalt can be performed. 
[0056] On the other hand, the deformation gestalt shown in drawing 1 1 replaces the location of the motor 
generator (M/G) 4 shown in drawing 10 , and the torque converter (traveler's check) 8 equipped with the lock-up 
clutch CL. In this case, it is necessary to arrange Clutch CF between an engine (E/G) 1 and motor generators 
(M/G) 4 or in between a torque converter (traveler's check) 8 and a motor generator (M/G) 4 at a serial. 
[0057] as mentioned above, although this invention was explained also including the partial modification gestalt 
about three operation gestalten, this invention can be variously looked like [ each claim of a claim ] within the 
limits of the matter of a publication, and can change and carry out the concrete configuration of details. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 01/19/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawingJJ It is the block diagram showing notionally the configuration of the 1st operation gestalt of the 
driving gear for vehicles which applied this invention. 

[DrawingJ2] It is skeleton drawing showing the power train of the above-mentioned operation gestalt. 
[Drawing 3] It is actuation and the engagement chart of the driving gear for vehicles of the above-mentioned 
operation gestalt. 

[Drawing 4] It is the engagement chart of the automatic transmission in the power train of the above-mentioned 
operation gestalt. 

[Drawing.!] It is the flow chart which shows the control process of the gear change control means of the above- 
mentioned operation gestalt. 

[Drawing 6] It is the timing chart of the above-mentioned control. 

[Drawing,!! It is the flow chart which shows the control process of the gear change control means of the 2nd 
operation gestalt. 

[Drawing^], It is the flow chart which shows the control process of the gear change control means of the 3rd 
operation gestalt. 

[Drawing_91 It is the block diagram in which outline-izing the power train of the driving gear for vehicles of the 
1st operation gestalt, and showing it. 

[Drawing 10] It is the block diagram showing the deformation gestalt of a power train. 

[Drawing 11] It is the block diagram showing the deformation gestalt of further others of a power train. 

[Drawing 12] It is torque characteristic drawing of a common engine. 

[Drawing 13] It is mu property drawing of the friction material of a common friction engagement element. 
[Description of Notations] 
1 Engine 

3 Change Gear (Automatic Transmission) 

4 Motor Generator 

5 Electronic Control 
9 Wheel 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] An engine A change gear which transmits power of this engine to a wheel, and a motor generator 
which drives a wheel through a change gear while driving said engine as a motor, and collects said engine or 
energy from a wheel as a radionuclide generator It is the control unit of a driving gear for vehicles equipped with 
the above. Said change gear It considers as an owner stage change gear which attains two or more gear ratios by 
engagement or release of a friction engagement element. Said control unit It is characterized by having a gear 
change control means which controls said motor generator so that inertia torque which occurs by change of an 
input rotational frequency accompanying engagement or release of said friction engagement element, and is 
transmitted to a change gear empty vehicle ring from gear change initiation of said change gear to gear change 
termination may decrease. 

[Claim 2] Said gear change control means is the control unit of a driving gear for vehicles according to claim 1 
which inertia torque is calculated [ driving gear ] and makes calculated torque output to a motor generator. 
[Claim 3] An engine A change gear which transmits power of this engine to a wheel, and a motor generator 
which drives a wheel through a change gear while driving said engine as a motor, and collects said engine or 
energy from a wheel as a radionuclide generator It is the control unit of a driving gear for vehicles equipped with 
the above. Said change gear It considers as an owner stage change gear which attains two or more gear ratios by 
engagement or release of a friction engagement element. Said control unit So that the amount of [ of inertia 
torque which occurs by change of an input rotational frequency accompanying engagement or release of said 
friction engagement element, and is transmitted to a change gear empty vehicle ring from gear change initiation 
of said change gear to gear change termination, and an engine torque ] torque fluctuation may decrease It is 
characterized by having a gear change control means which controls a motor generator. 

[Claim 4] Said gear change control means is the control unit of a driving gear for vehicles according to claim 3 
which a part for said inertia torque and torque fluctuation is calculated [ driving gear ], and makes calculated 
torque output to a motor generator. 

[Claim 5] Said gear change control means is the control unit of a driving gear for vehicles according to claim 1 or 
3 which controls ****** of said friction engagement element, or solution pressure discharge so that rate of 
change of an input rotational frequency becomes fixed while making fixed torque output to said motor generator. 
[Claim 6] Said gear change control means is the control unit of a driving gear for vehicles of claim 1-5 given in 
any 1 term which considers gear change initiation as change initiation of an input rotational frequency. 
[Claim 7] Said gear change control means is the control unit of a driving gear for vehicles of claim 1-5 given in 
any 1 term which makes gear change initiation the predetermined time progress back from gear change decision. 
[Claim 8] Said gear change control means is the control unit of a driving gear for vehicles of claim 1-7 given in 
any 1 term which makes gear change termination the I/O rotational frequency synchronization back. 
[Claim 9] Said gear change control means is the control unit of a driving gear for vehicles of claim 1-7 given in 
any 1 term which considers gear change termination as a time of an I/O rotational frequency difference becoming 
below a predetermined value. 

[Claim 10] Said gear change control means is the control unit of a driving gear for vehicles according to claim 9 
which carries out the sweep down of the output torque of said motor generator after gear change termination. 
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[Procedure revision] 

[Filing Date] June 6, Heisei 15 (2003. 6.6) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 1] A change gear which transmits engine power to a wheel, 

It is a driving gear for vehicles equipped with a motor generator which drives a wheel through a change gear 
while driving said engine as a motor, and collects said engine or energy from a wheel as a radionuclide generator, 

In a control unit of a driving gear for vehicles which controls said engine, a motor generator, and a change gear 
by control unit, 

Let said change gear be the owner stage change gear which attains two or more gear ratios by engagement or 
release of a friction engagement element, 

Said control unit is a control unit of a driving gear for vehicles characterized by having a gear change control 

means which controls said motor generator so that inertia torque which occurs by change of an input rotational 

frequency accompanying engagement or release of said friction engagement element, and is transmitted to a 

wheel from gear change initiation of said change gear to gear change termination may decrease. 

[Procedure amendment 2] 

[Document to be Amended] Specification 
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[Jtem(s) to be Amended] Claim 3 
.[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 3] A change gear which transmits engine power to a wheel, 

It is a driving gear for vehicles equipped with a motor generator which drives a wheel through a change gear 
while driving said engine as a motor, and collects said engine or energy from a wheel as a radionuclide generator, 

In a control unit of a driving gear for vehicles which controls said engine, a motor generator, and a change gear 
by control unit, 

Let said change gear be the owner stage change gear which attains two or more gear ratios by engagement or 
release of a friction engagement element, 

Said control unit is a control unit of a driving gear for vehicles characterized by having a gear change control 

means which controls a motor generator so that the amount of [ of inertia torque which occurs by change of an 

input rotational frequency accompanying engagement or release of said friction engagement element, and is 

transmitted to a wheel from gear change initiation of said change gear to gear change termination, and an engine 

torque ] torque fluctuation may decrease. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[The technical field to which invention belongs] This invention relates to the control unit controlled to reduce the 

gear change shock according this driving gear to inertia torque especially about the driving gear for vehicles 

equipped with electric and the generator (similarly it is called a motor generator) combined with a combustion 

engine (it is called an engine in this specification). 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0003 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0003] On the other hand, there is a driving gear which combined the motor generator and the change gear with 
the engine as one gestalt of the driving gear for vehicles. This driving gear is using a motor generator as a 
generator, it collects the braking energy from a wheel, conserves it as power, uses this power for the drive of a 
motor generator, and is considered as the configuration which performs engine starting and the drive of vehicles. 
In such a driving gear for vehicles, the technology which takes the method of synchronizing an engine speed with 
an output rotational frequency is proposed in JP,2-157437,A as a method of reducing the above-mentioned gear 
change shock, at the time of gear change. With this technology, the input clutch to a change gear is released at the 
time of gear change, an engine rotational frequency is doubled with an output rotational frequency by the motor 
generator, and the method re-engaged in an input clutch in the place where the input rotational frequency and the 
output rotational frequency synchronized is taken. 
[Procedure amendment 5] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0015 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0015] 

[Means for Solving the Problem] In order to attain the 1st above-mentioned purpose, this invention While driving 
said engine as a change gear which transmits engine power to a wheel, and a motor, a wheel is driven through a 
change gear. It is a driving gear for vehicles equipped with a motor generator which collects said engine or 
energy from a wheel as a radionuclide generator. Said engine, In a control unit of a driving gear for vehicles 
which controls a motor generator and a change gear by control unit said change gear It considers as an owner 
stage change gear which attains two or more gear ratios by engagement or release of a friction engagement 
element. Said control unit It is characterized by having a gear change control means which controls said motor 
generator so that inertia torque which occurs by change of an input rotational frequency accompanying 
engagement or release of said friction engagement element, and is transmitted to a wheel from gear change 
initiation of said change gear to gear change termination may decrease. 
[Procedure amendment 6] 

http://www4.ipdl jpo.gojp/cgi-bi^^ 01/20/2004 



I 

I 



Page 3 of 3 

t 

[Document to be Amended] Specification 
.[Item(s) to be Amended] 0017 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0017] Furthermore, the change gear which transmits engine power to a wheel in order to attain the 3rd purpose 
of the above, It is a driving gear for vehicles equipped with the motor generator which drives a wheel through a 
change gear while driving said engine as a motor, and collects said engine or the energy from a wheel as a 
radionuclide generator. Said engine, In the control unit of the driving gear for vehicles which controls a motor 
generator and a change gear by the control unit said change gear It considers as the owner stage change gear 
which attains two or more gear ratios by engagement or release of a friction engagement element. Said control 
unit So that the amount of [ of the inertia torque which occurs by change of the input rotational frequency 
accompanying engagement or release of said friction engagement element, and is transmitted to a wheel from 
gear change initiation of said change gear to gear change termination, and an engine torque ] torque fluctuation 
may decrease It is characterized by having the gear change control means which controls a motor generator. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0035 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0035] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained along with a 
drawing. Drawing 1 shows notionally the whole driving gear configuration for vehicles concerning the 1st 
operation gestalt with a block. This driving gear drove the wheel 9 through the change gear 3 while driving the 
engine 1 as the change gear (A/T) 3 which transmits the power of an engine (E/G) 1 to a wheel 9, and a motor, 
and it is equipped with the motor generator (M/G) 4 of permanent magnet type synchronous motor format which 
collects an engine 1 and the reverse drive energy from a wheel 9 as a radionuclide generator. And this driving 
gear is controlled by the control unit (M/G&A/T-ECU) 5 in an engine 1, a motor generator 4, and a change gear 
3. 

[Procedure amendment 8] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0039 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0039] The motor generator 4 and the power split equipment 2 of the driving gear for vehicles which consist of 
the above-mentioned configuration operate in the five different modes, as fundamentally shown in the actuation 
chart of drawing 3 with an engine 1. That is, release (x) and the direct connection clutch CD are considered for 
the forward clutch CF as engagement (O) at the time of transit by motor mode, and electric (M) control of idling 
(idle) rotation and the motor generator (M/G) 4 is carried out for an engine (E/G) 1. At this time, the output 
torque of a motor generator 4 is transmitted to a change gear 3 through the planetary-gear unit 20 of a direct 
connection condition. 



[Translation done.] 



http://www4.ipdl .jpo.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl jpo.go.jp%... 01/20/2004 



